With animated cartoons as the reinforcer, college students repeatedly made choices between a schedule providing 15 s of viewing followed by 75 s of waiting and a schedule providing 55 s of waiting followed by 25 s of viewing and then 10 s of waiting. Individual differences in choice behavior were extreme: In the second half of the first session, on at least 70% of the trials, 40% of subjects chose the small (15-s) reinforcer (impulsivity) and 40% the large (25-s) reinforcer (self-control) . Each of these subjects continued to choose the same schedule consistently throughout the second session 1 -49 days later. A briefer small reinforcer (10-s) produced self-control in almost all subjects. Stable individual differences could reflect an interaction between reinforcement variables and "personality."
When adults repeatedly make choices between an immediate, small reinforcer and a delayed, large reinforcer, some subjects will exhibit "impulsivity" by consistently choosing the small reinforcer whereas others will exhibit "self-control" by consistently choosing the large reinforcer. Marked individual differences are most evident when subjects respond for a positive reinforcer that is immediately "consumable," or "intrinsically reinforcing" (Navarick, 1996) . For example, in a study by Millar and Navarick (1984) , the reinforcer was access to a video game. One schedule presented 10 s of play time followed by 150 s of waiting while the other schedule presented 120 s of waiting followed by 40 s of playing. During the final quarter of the session, on at least 75% of the trials, 40% of the group chose the short play time and 33% chose the long play time. Similarly, in a study by Navarick (1986) , the reinforcer was slides of celebrities. One schedule provided 10 s of viewing followed by 70 s of waiting while the other schedule provided 40 s of waiting followed by 40 s of viewing. Based on the criteria mentioned above, 27% of the group chose the small reinforcer and 270/0 chose the large reinforcer. Lengthening the delay preceding the large reinforcer to 80 s produced no further increase in the number of impulsive subjects because of the longer delay that had to be imposed after the small reinforcer to equate schedule durations. Impulsive choice behavior seems to be more prevalent under negative than positive reinforcement. Using termination of noise as reinforcement, Navarick (1982) found a median choice proportion of .94 for 5 s of silence followed by 90 s of noise over 75 s of noise followed by 20 s of silence.
Interpretation of individual differences under positive reinforcement is complicated by the fact that subjects were studied in only a single session and so received less exposure to the schedules than is customary in operant conditioning research (Navarick, 1986) . The extreme range of choice proportions could be interpreted as random variation around the group mean, influenced more by uncontrolled extraneous variables than by the independent variables of delay and amount of reinforcement. Alternatively, choice proportions at the extremes of the distribution could represent firmly established behaviors that are jointly controlled by the independent variables and by unspecified but stable extraneous variables. Such jOintly controlled behavior should be predictive of choice in future sessions involving the same reinforcement schedules. The present experiment assessed the predictive value of individual differences by administering a second session and including a reversal feature to test the reliability of observed preferences. Commercially produced, animated cartoons served as the intrinsic positive reinforcer (Navarick, 1996) . To maximize the durability of the reinforcer, subjects were recruited who had indicated an interest in viewing cartoons in an experiment lasting two sessions.
Method

Subjects
Thirty-one students from Introductory Psychology classes participated as members of a departmental subject pool. They were recruited in the standard manner by posting sign-up sheets that provided a brief, descriptive title of the study and indicated the number of hours credit to be earned. The title given was "Cartoon Viewing" and subjects were required when signing up to commit to 2, 1 1 / z hr sessions, with the stipulation that the second session could not be on the same day as the first.
Subjects were divided into two groups that differed with respect to the size of the immediate, small reinforcer: 15 s for Group 1 and 10 s for Group 2. Based on initial results showing greater intersubject variability in Group 1, it was decided to study 15 subjects in Group 1 and 10 subjects in Group 2. A complicating factor was the failure of some subjects to return for the second session (no subjects withdrew during the first session). Given time constraints and uncertainty about how many subjects would stay for the second session, the final allocation could not be predicted. The breakdown was as follows: For Group 1, 17 subjects served in Session 1 and 15 went on to Session 2. For Group 2, 14 subjects participated in Session 1 and 11 went on to Session 2. The genders of the subjects are listed in tables to be presented under Results.
Apparatus
The basic arrangement was identical to that employed by Navarick (1996) . Subjects were seated in an unlit, 2.90-x 3.45-m room facing a response panel containing two translucent response keys located at waist level 30 cm apart. When choices were to be made, the keys were lit red by rear-mounted stimulus projectors, and this signal was accompanied by the illumination of three yellow indicator lights arrayed across the response panel just below eye level. Cartoons were viewed on a 21-in. (53.34 cm) Panasonic color monitor (CT-20824) positioned about 178 cm directly in front of the subject on the top shelf of a video cart. Below the monitor and behind the subject's console was a Hitachi 4-head VHS videocassette recorder operated by solid state programming equipment in an adjacent room.
A unique feature of the present arrangement was the inclusion of a low intensity, subjectively aversive tone during choice periods (when the keylights were on) and during waiting periods before and after reinforcement. The tone was produced by a 28-VDC "Son alert" device located inside the subject's console and had an intensity of 60 to 64 db at the approximate position of the subject's head. Because the tone went off after the choice response occurred, it potentially functioned as a negative reinforcer. Its purpose was to maximize the percentage of impulsive subjects without making the situation so aversive that an excessive number of subjects would discontinue participation. As will be seen, the percentage of impulsive subjects obtained was about the same as that previously achieved using video game reinforcement alone (Millar & Navarick, 1984) , so this procedural feature may well have been superfluous.
At the beginning and halfway point of each session, subjects were presented with a list of 26 classic and contemporary cartoons and were asked to make a selection. The cartoons were listed by title and were categorized under headings that either named the starring character or stated, "Miscellaneous." No previews were shown. Opening credits were deleted from the recordings.
Procedure
A session was divided into two parts, each consisting of 4 forced-choice trials followed by 20 free-choice trials. A single key press occurred per trial. For forced-choice trials, both keys were lit and operative and subjects were instructed before the start of the session to press the left key on the first trial, the right key on the second, the left again on the third, and the right again on the fourth. The procedure of keeping both keys lit and operative was intended to promote generalization to the free-choice trials and thus accelerate the development of schedule control. After a key press occurred, all lights on the panel were turned off and both keys became inoperative. The schedule associated with the key pressed then went into effect.
A schedule consisted of a reinforcement period plus one or two waiting periods. The cartoon was shown continuously during the reinforcement period and the tape was held in the pause position with the screen dark during the waiting period. In referring to the schedules, a notation system will be used in which "r" represents a reinforcement period, "x" represents a waiting period, and a number following a symbol represents the duration of the period in seconds. For example, in Group 1, the immediate, small reinforcer was delivered on the schedule, r15 x75. This means that immediately after the choice response occurred the cartoon was shown for 15 s after which the subject waited for 75 s. Then the keylights came on again without an additional intertrial interval. The total schedule duration was the sum of these component durations, which was 90 s for all schedules. In both Groups 1 and 2, the delayed, large reinforcer was presented on the schedule, x55, r25, x10, which means that the choice response was followed by a waiting period of 55 s, then a reinforcement period of 25 s, and then a second waiting period of 10 s after which the keys were lit for another trial. In Group 2, the immediate, small reinforcer was presented on the schedule, r10 x80.
On arrival -for the first session, subjects were presented with a brief printed and oral informed consent statement that stipulated that subjects would receive full credit for the current session whether or not they completed it but had to at least arrive for the second session to receive the remaining credit. Subjects were also asked to state their hand preference based on which hand they used to "pick up things." Previous work in this lab suggested that subjects often had a position preference that corresponded to their stated hand preference. This information was used to determine the sides on which the schedules were presented from one part of a session to the next. For Session 1, the immediate, small reinforcer was initially presented on the "nonpreferred" side and was then switched to the preferred side. For Session 2, the immediate, small reinforcer was initially presented on the preferred side and then on the non preferred side. The measure of schedule preference was a choice proportion based on the 20 free-choice trials in a given part of the session, that is, the number of choice responses for a schedule divided by 20. A schedule was considered to be clearly preferred if it produced a choice proportion of at least. 70, a criterion similar to that used in some of the author's previous studies. Although this value may seem to be relatively low for establishing a clear preference, it should be considered that it is based partly on the early trials in a set in which choice may be expected to be more variable. Also, as will be seen, this criterion had a high degree of predictive value: When the criterion was met in the second half of the first session, it predicted the direction of preference throughout the second session for virtually every subject.
Presented below are the instructions read to subjects prior to the first session. The capitalized sentences contain material previously found to be important for obtaining systematic data in the present kind of procedure (Navarick, 1996) , specifically, a description of the variables that could make the consequences of pressing one key different from the consequences of pressing the other key.
First, we need to know whether you prefer to pick up things with your right hand or your left hand.
We have made some tapes showing a variety of cartoons. Before we start, you will have an opportunity to select a cartoon, but first I want to tell you something about how the equipment works.
From time to time, these discs will be lit red. For most of the experiment you can press the one on the left or the one on the right. Be sure to press in all the way. Do not press both at the same time. The first four times the discs are lit, however, we want you to press them in the following manner: The first time, press left; the second time, press right; the third time, press left again; the fourth time, press right again. Then you can press whichever disc you prefer. As an extra signal that it is time to make a choice, these three yellow lights at the top will come on at the same time that the discs are lit.
Here is some more information. After you make your choice, both discs will go dark. They will stay dark for a period of time and during part of this time the video will be shown. After awhile, the video will be turned off and the discs will be lit again. THE DISC YOU PRESS MAY AFFECT HOW LONG YOU WILL WAIT BEFORE THE TAPE STARTS. IT MAY ALSO AFFECT HOW LONG THE TAPE WILL PLAY BEFORE IT IS INTERRUPTED.
Today's session will be in two parts, each lasting about 40 minutes. After the first part is over, I will return and you will have the option of staying with the same cartoon or switching to another one. That is all I can tell you now about the procedure.
To review, the first four times the discs are lit, we want you to press them in the following way: The first time, press left; the second time, press right; the third time, press left again; the fourth time, press right again. Then you can press whichever disc you prefer. Prior to the second session, the following instructions were read:
The procedure is the same as last time. The first time, press left; then press right; then left again; then right again. Then press whichever disc you prefer. THE DISC YOU PRESS MAY AFFECT HOW LONG YOU WILL WATT BEFORE THE TAPE STARTS. IT MAY ALSO AFFECT HOW LONG THE TAPE WILL PLAY BEFORE IT IS INTERRUPTED. Table 1 presents for individual subjects in Group 1 choice proportions for the immediate, small (15-s) reinforcer in successive halves of Sessions 1 and 2. Each subject's gender and stated hand preference are listed in the leftmost column. The rightmost column shows the subject's intersession interval: the number of days by which the second session followed the first. The schedules presented during a given part of the session are shown above the relevant column of choice proportions, with the schedule on top occurring on the subject's "nonpreferred" side. The columns labeled "Classification" represent judgments based on choice proportions during the indicated part of a session as to whether a subject's performance was clearly impulsive (I) or self-controlled (S). The symbol I was used if the choice proportion for the immediate, small reinforcer was .70 or higher; S was used if the choice proportion was .30 or lower; and N ("not determined") was used if the choice proportion was in the range of .35 -.65. .46
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Note. The top-listed schedule in a set was presented on the subjecfs nonpreferred side.
ClassHication symbols: I = Impulsive; S = Se~-Controlled; N = Not determined.
1The superscript, L, indicates that the subject stated a preference for the left hand; the absence of a superscript represents an expressed preference for the right hand.
Inspection of the bottom row of the table shows that the group means were close to .50 from the second half of Session 1 to the second half of Session 2. However, most of the individual choice proportions were located at the extremes of the distribution. In the second half of Session 1, 7 subjects' performances were categorized as impulsive, 6 as self-controlled, and 4 as undetermined. The issue of major concern was whether the I and S classifications would continue to characterize performance throughout Session 2. One subject (#8), who had been classified I, discontinued participation after Session 1. For each of the remaining 12 subjects, the classification assigned in Session 1 remained applicable in each half of Session 2. Of the 4 subjects in Category N, 3 participated in Session 2. Two of these subjects (#12 and #13) exhibited self-control throughout the second session and the third subject (#5) was indifferent between schedules. Table 2 (top half) summarizes the results for Group 1 by listing the number of subjects with I, S, or N classifications in Session 1 who received the same or different classifications in Session 2. If the classification assigned in Session 1 changed during either half of Session 2, then the classifications across sessions were considered to be different. Summing across the I and S classifications, the occurrence of 12 subjects in the same category and 0 subjects in the different category represented a highly significant difference under a chi-square test (x2 = 60, P < .001). Table 2 Number of Subjects with Same and Different Classifications in Sessions 1 and 2 (Groups 1 and 2) Classification in Session 2 Same* Different Table 3 presents results for individual subjects in Group 2, the group that received the 10-s small reinforcer. The format of the table is the same as that of Table 1 . As expected, self-controlled choice was more in evidence with the 10-s reinforcer than the 15-s reinforcer. The mean choice proportion for the 10-s reinforcer decreased from .42 at the beginning of Session 1 to .17 at the end of Session 2. A Mann-Whitney test was conducted to determine whether choice proportions during the second session were significantly lower in Group 2 than in Group 1. When each subject's choice proportions were averaged across the first and second halves of the session, the choice proportions in Group 2 were found to be significantly lower than those in Group 1 (U = 45, P < .05, one-tailed).
Classification in Session 1
-------------------------------
Notwithstanding this effect, the consistency of classifications in Group 2 was similar to that in Group 1. In the second half of Session 1, the performances of 9 subjects were classified as self-controlled, 3 as impulsive, and 2 as undetermined. Three subjects withdrew from the experiment: 2 self-controlled and 1 impulsive. Of the remaining 9 subjects who had an I or S classification, 8 exhibited the predicted criterion preferences in both parts of Session 2. The exception, Subject 24, had a unique behavior pattern in that he pressed the key on only one side Note. The top-listed schedule in a set was presented on the subject's non preferred side. Classification symbols: I = Impulsive; S = Self-Controlled; N = Not determined; () = Qualified determination. 1The superscript, L, indicates that the subject stated a preference for the left hand; the absence of a superscript represents an expressed preference for the right hand.
throughout a given session. Because choice was exclusively controlled by key position and insensitive to schedule parameters, the assignment of classifications to this subject's performance may not be appropriate. The two subjects who had an N classification in Session 1 met the criterion for self-control in both parts of Session 2. The results for Group 2 are summarized in the bottom half of Table 2 . Summing across the I and S classifications, the occurrence of 8 subjects in the same category and 1 subject in the different category represented a significant effect under the chi-square test (x2 = 5.44, P < .02).
Discussion
The data indicate that choice resulted from an interaction between schedule parameters and uncontrolled but stable extraneous variables. When the duration of the immediate, small reinforcer was a relatively short 10 s, almost all subjects exhibited a consistent preference for the delayed, 25-s reinforcer throughout the second session. When the duration of the small reinforcer was increased to 15 s, extraneous variables became more influential and produced extreme but consistent individual differences. Given the size and stability of these individual differences, it would seem advisable to explore the nature of the variables responsible for them.
A possible variable is that individuals may differ in the extent to which they discriminate the durations of immediate and delayed reinforcers. Difficulties in discrimination seem especially likely to occur when the consummatory behavior produced by the reinforcer (here, observing behavior combined with attention to the visual and audio content of the videos) does not include the kind of behavior that would facilitate a temporal discrimination (e.g., counting the seconds while the video is shown). If a failure to discriminate reinforcer durations is responsible for impulsive choice, then it should be possible to produce a shift to selfcontrolled choice by informing subjects specifically about which schedule provides the longer viewing time. It has been found, however, that impulsive choice can occur even when subjects are told which schedule delivers reinforcement immediately and which offers the longer duration of reinforcement (Solnick, Kannenberg, Eckerman, & Waller, 1980, p. 68) . This effect was observed under negative reinforcement (termination of noise). The impulsivity that occurs under positive reinforcement could be more susceptible to control through informative instructions. Theoretically, subjects' preexperimental histories with immediate and delayed reinforcers may also contribute to individual differences, but to account for choice in these terms would require strong, possibly unacceptable, assumptions. For example, one kind of history that has received considerable attention is a negative correlation between reinforcement delay and reinforcement probability. In an environment where delayed reinforcers are less likely to be received than immediate reinforcers, a preference for immediate reinforcers could develop largely because they are more likely to be obtained. The contribution of uncertain reinforcement to impulsive choice has been demonstrated both within a social learning framework (Mahrer, 1956; Mischel & Staub, 1965) and in the present kind of operant conditioning procedure (Navarick, 1987) . At least two strong assumptions would be required to account for impulsive choice in the laboratory in terms of a preexperimental history of delayed, uncertain reinforcement. First, the effects of the preexperimental history would have to be highly generalized to permit transfer of impulsive choice from the natural environment to a novel, artificial one. Second, this generalized impulsiveness would have to be resistant to discrimination based on repeated exposure to the schedule of delayed, certain reinforcement. A generalized pattern of behavior that is resistant to situational factors resembles the concept of ''traif' in personality theory, a concept that hardly fits comfortably into a behavioral framework. Yet, this kind of concept could be the only viable means of linking individual differences in the laboratory to reinforcement histories in the natural environment.
In personality theory, a trait is an internal disposition that is stable over time and consistent across situations. Traits are widely believed to be clustered into five categories that represent the fundamental dimensions of personality (Goldberg, 1993; McCrae & Costa, 1987) . To the extent that measures of personality traits have predictive value (Wright & Mischel, 1987) , one may be able to refine them to the point of predicting which subjects will exhibit impulSivity or self-control under conditions that maximize individual differences (e.g., the schedules presented to Group 1).
The kind of impulsivity studied in the laboratory is extremely mild, what may be characterized as "impatience:' At the opposite end of the continuum would be the impulse control disorders that cause severe harm to the individual or to others, disorders such as excessive gambling, kleptomania, and pyromania. It is possible that individuals diagnosed with a particular impulse control disorder would be more likely than normal individuals to exhibit impulsivity in the present procedure. However, the reverse is almost certainly not the case: that subjects who exhibited impulsivity would be more likely than self-controlled subjects to have an impulse control disorder. Correlations between personality assessment data and choice data would afford insights into the kinds of processes at work both in the laboratory and in the natural environment. Through such a multidisciplinary approach, significant advances could be achieved in the prediction, control, and understanding of impulsive choice.
